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MINIMALLY INVASIVE CUP IMPACTOR 
FIELD 

[0001] The present invention relates generally to orthopedic surgical 
procedures and instruments, and particularly to methods and apparatuses for 
implanting a cup. 

BACKGROUND 

[0002] Various procedures may be performed to implant prosthetics in 
an anatomy, such as a human anatomy, to assist in regaining substantially 
normal or anatomical movement of a selected portion. For example, in a natural 
anatomy a hip joint is formed by the articulation of the head of the femur with an 
acetabulum defined by the pelvis. Nevertheless, due to various reasons, such as 
injury, age, and other deteriorations, the acetabulum may no longer articulate 
smoothly with the head of the femur at a particular time. Therefore, it may be 
desirable to replace the acetabulum with an appropriate implant to allow for 
substantially natural articulation of the head of the femur with the acetabular 
implant. 

[0003] A large incision may be formed in the dermis of a patient to gain 
access to a selected joint, such as a hip joint, to provide the selected implant 
thereto. In addition, the femoral head must often be dislocated from the 
acetabulum to provide an implant to the acetabulum. Such procedures may 
cause trauma to the patient in addition to the trauma required by the procedure to 
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implant the selected implants. Therefore, it is generally desirable to decrease 
trauma during a procedure required to implant a selected implant. 

[0004] For example, such as with an acetabulum cup, it is necessary to 
implant the cup into a generally confined area, therefore requiring maximum 
visibility through a less invasive procedure. Therefore, it is desirable to provide 
instruments that allow for maximum visibility through a less invasive incision so 
that the precise work of the implantation can occur without increasing trauma to 
the patient. 

SUMMARY 

[0005] A method and apparatus for providing an implant into a body for 
a selected purpose. For example, an impactor may be used to implant an 
acetabular cup into a prepared acetabulum of an individual. Generally, the 
impactor includes an offset or angled portion, such that a portion exterior to the 
patient is not in a direct line of sight with the implantation site within the patient. 

[0006] Mechanisms, such as a threaded member, generally engage an 
acetabular cup implant during the implantation procedure. A torque transfer 
mechanism is provided to transfer torque through the offset portion to disengage 
the acetabular implant after implantation of the acetabular implant. Various 
mechanisms, such as flexible coils, universal joints, and similar techniques are 
provided to allow for the transfer of torque from a first plane to a second plane, 
such that an implant can be disengaged from an implant instrument through a 
substantially less invasive incision. 
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[0007] Further areas of applicability of the present invention will 
become apparent from the detailed description provided hereinafter. It should be 
understood that the detailed description and specific examples, while indicating 
the preferred embodiment of the invention, are intended for purposes of 
illustration only and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] The present invention will become more fully understood from 

the detailed description and the accompanying drawings, wherein: 

[0009] Figure 1 is a perspective view of an instrument according to an 

embodiment; 

[0010] Figure 2 is a top plan view of the instrument in Figure 1 ; 

[0011] Figure 3 is a cross-sectional view taken along line 3-3 of Figure 

2; 

[0012] Figure 4 is a detailed cross-sectional view of the circle in Figure 

3; 

[0013] Figure 5 is a cross-sectional view of an instrument according to 
an alternative embodiment; 

[0014] Figure 6 is a cross-sectional view of an instrument according to 
an alternative embodiment; 

[0015] Figure 7 is a cross-sectional view of an instrument according to 
an alternative embodiment; 
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[0016] Figure 8 is a cross-sectional view of an instrument according to 
an alternative embodiment; 

[0017] Figure 9 is a partial detailed view of the instrument in Figure 1 
affixed to an acetabular implant; 

[0018] Figure 10 is an environmental view of a use of the instrument 
according to an embodiment; and 

[0019] Figure 1 1 is a detailed view of the environmental view of Figure 

10. 

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS 
[0020] The following description of various embodiments is merely 
exemplary in nature and is in no way intended to limit the invention, its 
application, or uses. Although the following description relates generally to the 
implantation of an acetabular cup into a prepared acetabulum of an individual, it 
will be understood that the described instruments and methods may be used for 
any appropriate procedure. For example, a similar instrument may be used to 
impact or implant a glenoid implant or various articulate surfaces of other bones, 
such as a tibia and a humerus. Therefore, it will be understood that the following 
discussions is not intended to limit the scope of the appended claims. 

[0021] With reference to Figure 1, an impactor 10 is illustrated. The 
impactor 10 may be used to impact an acetabular cup, as described herein, into 
a prepared acetabulum of a patient. Those skilled in the art will also understand 
that the impactor 10 may be used to impact other implants as well. 
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Nevertheless, the impactor 10 generally includes an impactable or strikable head 
12 extending from a graspable portion 14 that is generally aligned with a 
positioning and holding portion 16. The positioning portion 16 is aligned along an 
axis or plane A, with the graspable portion 14. Disposed between the graspable 
portion 14 and the positioning portion 16 is an angled or clearance portion 18. 
The clearance portion 18 includes a proximal end 20 that extends from the 
graspable portion 14 and a distal end 22 that extends from the positioning portion 
16. A parallel portion 23 extends between the proximal portion 20 and the distal 
portion 22. The parallel portion 23 is generally parallel to and spaced from the 
axis A. The proximal portion 20 and distal portion 22 allow for the clearance 
portion 18 to be positioned away from the axis A to allow for viewing of an 
operating area, as described herein. 

[0022] The impactor 10 may be formed of any appropriate material. 
Generally, the impactor 10 will be subjected to forces as the impactor 10 is struck 
to impact the acetabular cup. Therefore, metals or biocompatible alloys, such as 
stainless steel, titanium, and other appropriate materials, may be used to form 
the impactor 10. Nevertheless, it will be understood that appropriately reinforced 
polymers and other materials may also be used to form the impactor 10. 

[0023] With continuing reference to Figure 1 and additional reference 
to Figures 2 and 3, a width W of the impactor 10 is generally selected to be 
substantially narrow. Therefore, the width W of the impactor 10 may not obstruct 
viewing of an area near the positioning portion 16 of the impactor 10. Although 
the impactor 10 is illustrated to include substantially flat sides, it will be 
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understood that the impactor 10 may also be generally rounded or oval in shape 
and generally shaped to provide rigidity for the impaction of the acetabular cup, 
as is described herein. 

[0024] With continuing reference to Figures 1-3, a torquing or torque 
transfer mechanism 24 is provided or disposed in a bore 26 defined by a portion 
of the distal member 22. The torquing mechanism 24 allows a torque to be 
transferred from a point distal or away from the positioning portion 16. As 
illustrated here, the point where the torque is initiated is generally near a proximal 
end 28 of the distal portion 22 of the extending portion 18. The bore 26 extends 
through the impactor 10 to form the aperture 30. The aperture 30 allows a tool 
430 (Figure 11) to engage a tool engagable portion 32 of the torque transfer 
mechanism 24, such that the tool may rotate the first portion 34 of the torque 
transfer mechanism 24. 

[0025] The initial portion or rod 34 of the torque transfer mechanism 24 
is generally interconnected with a threaded member 36 of the positioning portion 
16. The rod 34 is interconnected with the threaded member 36 through a 
universal ball joint 38. The universal ball joint 38 includes a ball member 40 that 
extends from a threaded engaging member 42. The universal ball joint 38 may 
interconnect the threaded member 36 and the rod 34 in any appropriate manner. 
For example, a pin 44 may be provided through the ball 40 to engage a selected 
portion of the rod 34. Therefore, a torque from the rod 34 would be transferred 
through the pin 44 into the ball 40. Nevertheless, the ball 40 would allow the rod 
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34 to rotate regardless of an angle a defined by the distal portion 22 and the 
positioning portion 1 6. 

[0026] The threaded member 36 is operably engaged to the threaded 
member engaging portion 42 through an appropriate mechanism, such as a 
generally known hex engagement. A spring 46 may also be positioned near the 
threaded member 36. In particular, the spring 46 is operable to be positioned 
between the threaded member 36 and the threaded member engaging portion 
42. As discussed herein, an implant, such as an acetabular cup (400 in Figure 9) 
can be implanted with the instrument 10. The spring 46 can minimize the force 
applied to the implant 400 with the threaded member 36 rather than an exterior 
or driving portion 47 of the instrument 10. Therefore, the force may be applied to 
the implant 400 without potentially stripping or otherwise damaging the threads. 

[0027] The universal ball joint 38 illustrated in Figures 3 and 4, is an 
exemplary embodiment of a mechanism to allow transfer of torque from a first 
plane or axis B to the second plane A. Generally, the plane A is angled, at about 
the angle a, relative to the axis B along which the torque may be initiated. That is 
the positioning portion 16 is generally in a small or enclosed area that is angled 
relative to the clearance portion 18. Therefore, to provide torque to the 
positioning portion 16, and particularly the threaded member 36, torque must be 
first applied at a position distal or away from the threaded member 36. 
Therefore, the impactor 1 0 includes the torque transfer mechanism 24 to transfer 
torque from the axis B to the axis A to engage and disengage a selected 
component. Although the universal ball joint 38 is an exemplary embodiment, it 
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will be understood that any other appropriate mechanism may be used to define 
the torque transfer mechanism 24. 

[0028] For example, with reference to Figure 5, a second exemplary 
torque transfer mechanism 124 is illustrated. Similar elements to those 
illustrated in Figures 1-4 are given the same reference numerals for ease of 
discussion. The impactor member 10 includes the first axis A, which aligns the 
positioning portion 16 and the graspable portion 14. The second or torque 
initiation axis B is generally provided at a selected angle relative to the axis A. 

[0029] The torque transfer mechanism 124 may include a flexible 
torque transfer cord 126. The torque transfer cord 126 may include a tool 
engaging portion 128 that extends relative to the clearance portion 18. The 
flexible cord 126 is generally flexible enough to flex between the axis B and the 
axis A. A threaded member 130 extends from an end thereof or may engage the 
chord 126. The flexible braid 126 is generally stiff enough that a torque provided 
at the tool engaging end 128 is substantially transferred through the threaded 
member 130. Therefore, although the braided member 126 is able to flex at the 
angle between the axis A and the axis B, the corded member 126 is able to 
transfer a torque along its length. Therefore, the bore 26 defined by the distal 
portion 22 is able to receive the braided cord 126 as the torque transfer 
mechanism 124. 

[0030] With reference to Figure 6, a further alternative torque transfer 
mechanism 224 may be provided in the distal portion 22 of the impactor 10. 
Again, similar numerals reference like portions as described above. The torque 
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transfer mechanism 224 operably engages a threaded member 226. The torque 
transfer mechanism 224 also includes a tool engaging portion 228. The tool 
engaging portion 228 allows a tool to engage the torque transfer mechanism 224 
to transfer torque through the threaded member 226. Again, the torque transfer 
mechanism 224 is generally positioned in the distal portion 22 that extends along 
axis B and the threaded member 226 is provided in the positioning portion 16 
that is generally aligned along axis A. Therefore, the torque transfer mechanism 
224 allows torque to be transferred from along axis A to along axis B. 

[0031] The torque transfer mechanism 224 includes a universal linkage 
that may include any appropriate number of links, but generally includes a 
proximal link 230, a middle link 232, and a distal link 234. The links are 
interconnected to allow relative movement, one to another, in any appropriate 
manner. The plurality of links 230, 232, and 234 are generally provided so that 
they may bend around the angle, defined between axis A and axis B, yet rigid 
enough to transfer a torque applied along axis B to axis A and the threaded 
member 226. 

[0032] With reference to Figure 7, the impactor 10 may include a 
torque transfer mechanism 324 that may include a tool or instrument 326 that is 
able to engage with a tool engaging portion 328 extending proximally from the 
positioning portion 16. The tool engaging portion 328 is generally positioned 
along the axis A of the impactor 10, while the tool 326 is positioned along axis B 
of the distal extending portion 22. Nevertheless, the instrument 326 is able to 
generally directly engage the tool engaging portion 326, which engages a 
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threaded member 330 that is able to engage the acetabular cup. The torque 
transfer mechanism 324 includes the instrument 326 and is able to engage the 
threaded member 330. A mechanism is not substantially provided in the distal 
extending portion 22, but the instrument extends therealong. Therefore, it will be 
understood that providing a torque transfer mechanism that is disposed 
completely within the impactor 10 is not necessary. 

[0033] With reference to Figure 8, the impactor 10 may include a 
torque transfer mechanism 334 according to various embodiments. The torque 
transfer mechanism 334 generally extends through the distal end 22 that extends 
from the generally parallel portion 23. The torque transfer mechanism 334 
generally includes a torque initiation or driving portion 336 and a torque receiving 
or transferring portion 338. An end of the torque initiation portion 336 defines a 
plurality of teeth 340 such as in a gear. An end of the torque transfer portion 338 
also defines a plurality of complimentary teeth 342. The first set of teeth 340 and 
the second set of teeth 342 are generally complimentary such that they are able 
to intermesh such that one may move the other in a selected manner. 

[0034] Therefore, as the torque initiation member 336 is rotated, the 
first set of teeth 340 engage the second set of teeth 342 to rotate the torque 
transfer member 338. This is regardless that the torque initiation member 336 is 
generally positioned at an angle relative to the torque transfer mechanism 338. 
An exemplary gear mechanism includes a mitre gear formation which allows the 
angled intermeshing of the first set of teeth 340 and the second set of teeth 342. 
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[0035] A distal end of the torque transfer portion 338 may define. a 
plurality of threads 344 that may be able to engage an implant, such as the 
implant 400 (Figure 9). In addition, the positioning portion 16 may define an 
appropriate cross-section, such as square, to allow for an engagement of the 
implant 400 with the tool 10. Therefore, the tool 10 may be able to engage the 
implant 400 and disengage the implant 400 at a selected time to allow for an 
ease of implantation thereof. It will also be understood that the torque transfer 
mechanism 334 may be driven by hand or an additional tool. In addition, the 
torque transfer mechanism 334 may also include other portions, such as the 
spring 46, to allow for an appropriate placement of the force during impaction of 
the implant. 

[0036] With reference to Figures 9-11 an exemplary embodiment of 
using the impactor 10 is illustrated. With initial reference to Figure 9, an 
acetabular cup 400 is first positioned or fixed relative to the positioning portion 
16. The threaded member 36 of the impactor 10 is able to engage an aperture 
402 defined by the acetabular cup 400. The aperture 402 generally defines 
internal threads that are able to engage the external threads of the threaded 
member 36. Although it will be understood that providing threads is not a 
necessity. Also, a friction fit or other appropriate interconnection between the 
acetabular cup 400 and the impactor 10 may be allowed. The threads in the 
aperture 402, however, may assist in securely and selectively holding the cup 
400 during the implant procedure. 
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[0037] Positioning portion 16 may also define a spaced member or a 
spaced distal portion 16a that may engage a recess or a pocket 404 defined by 
the acetabular cup 400. Generally, the distal portion of the positioning member 
16a allows for an interference fit with the pocket 404. For example, the distal 
portion 16a may be formed in a square, or any other appropriate shape, such 
that it may engage the pocket 404 in a manner such that torque or position of the 
instrument 10 may be transferred to the acetabular cup 400. Nevertheless, it will 
be understood that the distal portion 16a may be formed in any appropriate 
shape, such as a hexagon, or other appropriate polygon, or even a cylindrical 
shape. Simply providing a square is only exemplary of any appropriate shape. 

[0038] When the threads are provided in the aperture 402 the torque 
transfer mechanism 24 is used to provide torque to the threaded member 36 to 
allow the threaded member 36 to engage the threads defined in the aperture 402 
of the acetabular cup 400. Therefore, the impactor 10 may be selectively affixed 
to the acetabular cup 400 prior to attempting to implant the acetabular cup 400 
into a prepared acetabulum 410 of a pelvis 412. 

[0039] Turning reference to Figure 10, a hip joint 414 of a patient 
generally includes the pelvis 412 that defines the acetabulum 410. Generally, a 
femoral head 416 of a femur 418 articulates with the acetabulum 410. In 
preparation for the procedure, the femoral head 416 may be dislocated from the 
acetabulum 410. An incision 420 may be formed, through a dermis 422 adjacent 
the hip joint 414. The incision 420 may be a single incision or may include a 
plurality of incisions before applying the procedure. Nevertheless, the incision 
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420 may be a substantially less invasive incision and generally be about 1 cm to 
about 20 cm. Any appropriate length of the incision 420 may be provided. 

[0040] The acetabulum 410 may be prepared to receive the cup 400. 
Preparation of the acetabulum 410 may proceed according to any appropriate or 
generally known procedure. Also, generally known instruments may be used to 
prepare the acetabulum 410 for receiving the acetabular cup 400. The 
preparation need not be any particular preparation, simply to allow the 
acetabulum 410 to receive the acetabular cup 400 according to a selected 
procedure. Therefore, preparation for the acetabulum 410 may include reaming 
the acetabulum for receiving a bone cement mantle to cement the acetabular cup 
400 in the selected position or prepared for receiving a plurality of screws or 
other appliances to hold the acetabular cup 400 in the acetabulum 41 0. 

[0041] Once the acetabulum 410 is prepared, the impactor 10 with the 
acetabular cup 400 affixed thereto can be passed, at least a portion of the 
impactor 10, through the incision 420. With reference to Figure 10, the 
acetabular cup 400 is impacted into the prepared acetabulum 410. An 
instrument such as a mallet 424 may be used to strike the strikeable portion 14 of 
the impactor 10 to impact the acetabular cup 400 into the prepared acetabulum. 
The acetabular cup 400 may also include a spike 401 or other appropriate 
temporary or permanent fixation means to hold the acetabular cup 400 into the 
prepared acetabulum 410. Therefore, impacting the impactor 10 with the mallet 
424 allows the spikes 401 to engage the prepared acetabulum 410. In addition, 
a substantial interference fit may be formed between the prepared acetabulum 
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410 and the acetabular cup 400 such that spikes 401 or other mechanisms are 
not necessary to affix, either permanently or temporarily, the acetabular cup 400 
into the prepared acetabulum 410. 

[0042] With reference to Figure 1 1 , after the acetabular cup 400 has 
been impacted into the prepared acetabulum 410, the impactor 10 is then 
removed from the acetabular cup 400 using the torque transfer system 24, as 
described above. To remove impactor 10 from the acetabular cup 400, the 
instrument 430 is used to engage the torque transfer system 24. Generally, the 
torque transfer system 24 includes an instrument engageable portion such that 
the instrument 430, such as a hex driver, may engage the torque transfer system 
24 to rotate the threaded portion 36 to disengage the impactor 10 from the 
acetabular cup 400. As illustrated exemplary in Figure 1 1 , the angle of the distal 
extension portion 22 and because the distal extension portion 22 extends away 
from the alignment axis A, the instrument 430 is substantially not aligned with the 
acetabular cup 400. This may allow for a substantially unobstructed view of the 
cup 400. 

[0043] Having the instrument 430 generally offset or unaligned with the 
axis A allows for a clear view of the acetabular cup 400. Not only does this assist 
in the removal of the impactor 10 from the acetabular cup 400, it also assists in 
providing the acetabular cup 400 into the prepared acetabulum 410. That is, the 
instrument can be unaligned with the acetabular cup 400 such that the user, such 
as a physician, can substantially view the acetabular cup 400 through a small 
incision to ensure proper implantation thereof. 
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[0044] Also during the disengagement of the impactor 10 from the 
acetabular cup 400, the user, such as the physician, is able to continue to have a 
generally unobstructed view of the acetabular cup 400. Because the instrument 
430 is unaligned with the axis A, the instrument 430 does not obstruct the view of 
the acetabular cup 400. Nevertheless, the instrument 430 is able to disengage 
the impactor 10 from the acetabular cup 400 to continue the procedure of 
implanting a prosthetic system. 

[0045] Also the generally narrow width of the impactor 10 allows for 
viewing of the acetabular cup 400 during the implantation procedure. Therefore, 
the user can ensure the proper alignment and implantation of the acetabular cup 
400 into the prepared acetabulum 410. In addition, the incision 420 can be kept 
to a minimum yet still allowing a physician the clearance and viewing necessary 
to ensure a proper implantation of the acetabular cup 400. 

[0046] The description of the invention is merely exemplary in nature 
and, thus, variations that do not depart from the gist of the invention are intended 
to be within the scope of the invention. Such variations are not to be regarded as 
a departure from the spirit and scope of the invention. 
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